Interleukin-1-induced intracellular signaling pathways converge in the activation of mitogen-activated protein kinase and mitogen-activated protein kinase-activated protein kinase 2 and the subsequent phosphorylation of the 27-kilodalton heat shock protein in monocytic cells.
Interleukin (IL)-1 plays a central role in human host defense. Binding of IL-1 to its receptor is associated with phosphorylation of various cellular target proteins, most of which are unidentified. The kinases responsible for target protein phosphorylation after IL-1 stimulation are also still not completely understood. We report here that IL-1 induced activation of mitogen-activated protein (MAP) kinase in primary monocytes and in the human monocytic leukemia cell line U-937. Activation of MAP kinase was followed by activation of MAP kinase-activated protein (MAPKAP) kinase 2, a serine/threonine kinase, leading to subsequent phosphorylation of the small heat shock protein [27-kDa heat shock protein (Hsp27)]. Phosphorylation of Hsp27 triggered by IL-1 was both dose and time dependent. IL-1 failed to phosphorylate Hsp27 when cells had been previously deactivated with tyrosine kinase inhibitors such as genistein. In those cells, however, Hsp27 phosphorylation could be reconstituted when activated immunoprecipitated MAP kinase or purified MAPKAP kinase 2 was added. Phosphorylation of Hsp27 could also be inhibited when NaF, a serine/threonine phosphatase inhibitor, was omitted. Taken together, our findings indicate that IL-1-induced intracellular signaling pathways converge in the activation of MAP kinase and MAPKAP kinase 2 and the subsequent phosphorylation of Hsp27.